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Claims 1-42 (canceled in the Amendment of September 14, 2002). 

43 . (Currently Amended) At least one of an imaging and raster-mode scanning 

apparatus, having comprising 

a beam generator for generating an electron beam . 

a-sea an e r that d e flects at looot ono of tho actuator means for moving said electron 
beam relative to a samnle obiect so as to form a scanner and gcang on obf cot , 
a sample holdg' acc e ptor for holding said sample acc e pting the object, ^^4; 
optionally, u doflootor that dofloctfl th o sample accoptor^ and 
a componGator that oomponijators for ambi e nt influonooc tliat may dograde - a a 
imaging of th e object, oompriging: 

an image acquirer that acquir e s for acquiring at l e ast on e of at l e ast one pixel 

pixels of an imag e of the said sample object and optionally of a predetermined 

reference object s so a^ to produce im ap ;e RTf ^aT?^ 

an image processor for processing said image signals, ftiat is conn e ct e d 

dowTistreimi of the image acquir e r, 

an image display device, 

an electrical filter wife havijig a signal input and a calibration input, 
at least one sensor that provides a first signal dependent on the ambient 
influences, and at least on e of an actua to r and a control olom e nt, wh e r e in that 
nought interfere with proper imaging, 

the said electrical filter has having a settable transfer characteristic that can be set 
by applying a second signal to a said caUbration input of ^ said electrical filter 
soas to eff e ct tho cahbrate said apparatus into a calibrated s tate, wherein said 
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ambient influences detected by tho ot Icggt one s aid sensor are compensated such 
that image degradations acquired by the image acquirer are greatly reduced or 
essentially compensated, and 

wherein tfee said first signal dependent on the ambient influences passes through 
the said electrical filter and driv e s at lo ast-e n e of an int e rnal is combined with 
driving signals for said actuator means and intomal control e lements of the 
^paratus to control tli e s canner or tho aampl e aooeptor to compensate the ambient 
influences that has have an adverse effect on at loflGt ono of tho imaging and on^2i% 
imago display acquired by th e image acquiror ^ 

44. (Previously Presented) The apparatus according to claim 43, wherein the at least 

one sensor is adapted to detect at least one physical quantity outside the apparatus, 
and to output the first signal that depends on the ambient influences at the location 
of the at least one sensor. 

45. (Previously Presented) The apparatus according to claim 44» wherein the at least 

one sensor comprises at least one pick-up for electromagnetic fields, magnetic 
fields, air vibrations and ground vibrations. 

46. (Currently Amended) The apparatus according to claim 43, wherein said signal 

inEUtof the electrical filter comprises a signal input that is cormected to an output 
of the said image processo r that is conn e ct e d upotroam of th e imag e-a cquir e r for 
acquiring the at Icoot ono pixel of an objc et. 

47. (Previously Presented) The apparatus according to claim 43, further comprising a 

calibrator that manuall y cal ibrates the fi Iter. 
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48. (Currently Amended) The apparatus according to claim 43, wherein the c(witroI 

ekffleftt'&' ar e arrang e d in the image prooogging dovico $aid electrical filter is a 
digital jSlter . 

49. (Currently Amended) The apparatus according to claim 43, wherein an output of 

the image processor is connected to a said calibration input of the electrical filter. 

50. (CuTxently Amended) The apparatus according to claim 43 > wherein the second 

signal varies as a function of at least one of seafiiai»g said relative p osition of fee 
said beam to said object and of time controlled by the scanner. 

5 1 . (Currently Amended) The apparatus according to claim 44, wherein the apparatus 

operates in a calibration mode and subsequently operates in an image mode, 
whereby, in the calibration mode, ambient influences that degrade the image are 
detected by comparison of the image of the prodotorminod reference object under 
ambient influences with m prestorcd nndistorted image of a^a l - stmctur e of the 
reference object in the image processor, and 

wherein the comparison results in a difference representing an imag e d e f e ct b e ing 
flflGigncd to tho error signal which is said second signal being form e d and output 
to tho calibration for calibrating input of tho said electrical filter ^ef by setting ^ 
saidj transfer characteristic thereof, and 

whereby hy calibration of the electrical filter ambient influences that degrade the 
image are greatly reduced or essentially compensated for, and 
whereby tlie image defects are compensated for by maintaining the calibration in 
the image modereve n in th e event of a chang e in th e a mbi e nt influcnoo g. 
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52. (Currently Amended) The apparatus according to claim 4i 51, wherein in the 

calibration mode; 

said prestored undistorted image of the reference objecting being present as a 
prestored undistorted reference imape signal t he sooimor apparatus scan s, under • 
ambient influences, a selected section of the reference object so as to obtain a 
distorted reference image signaK 

the image processor compares a stor e d - said prestored undistorted reference imAge 
siga^ftss ign e d to th e ref e rence objo et with said distorted reference m image 
signal of th e r e f e r e nc e object under ambi e nt influenooD, tho imag e signal having 
boon obtain e d from th e imag e acquir e r , 

whereby in tho imag e proc e ssor a defe ct so as to form said error signal is form e d 
which is a ssi gned to th e from any difference resulting from ti^e said comparison 
be tw ee n the stored signol and th e image signal and which th e imag e prooQQDor 
outputs tG -t h e e l e ctrical filter ^ and 

wherein the apparatus stores, in a memory, data for generating the second signal 
for setting the transfer poromotor - s characteristic^ of the electrical fiher for the 
image mode. 

53. (Currently Amended) The apparatus according to claim ^ 52, wherein in the 

image mode; 

the scanner apparatus scans the sample object to be imaged, and 

th e apparatas T-taking ^ said data stored during the calibration mode as a basis, 

generates the second signal for defining the transfer paramcto fs characteristics of 
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the electrical filter on said bacic for oompensation of th e imago dofocta duriTig th e 

5CQ£t* 

54. (Previously Presented) The apparatus according to claim 44, wherein the apparatus 

is set up for automatically calibrating the electrical filter during an image mode. 

55. (Currently Amended) The apparatus according to claim 54, wherein tibte -said 

image acquirer is adapted to scan ^e -said sample object to form successive image 
lin ^b e imago 4 which define hne centroids. or image centroids. and fee -said 
image processor is set up for determining a temporal displacement of said line 
centroids of successive image lines acamicd within across the whol e image by the 
image acquiro r and outputs to the electrical filter, the second signal as a fiinction 
of this temporal displacement4 o th e e l e ctrical filtcf . 

56. (Currently Amended) The apparatus according to claim 55, wherein the image 

processor is set up for determining a temporal displacement of tfee-said-image 
centroids of successive images scanned by the image acquirer and outputs the 
second signal as a fimction of this temporal displacemen t, as determined, to the 
electrical filter. 

57. (Previously Presented) The apparatus according to claim 54, wherein the electrical 

filter is set up for canying out a cross-correlation of the first signal and of the 
second signal. 

58. (Previously Presented) The apparatus according to claim 43, wherein the apparatus 

is set up for reducing or compensating for the image degradation in two mutually 
orthogonal directions. 
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59. (Currently Amended) The apparatus according to claim 14 43, wherein the 

apparatus comprises one of a scanning election microscope, a force microscope, a 
surface roughness measuring instrument, an optical scanning microscope, a light 
microscope, a transmission electron microscope or a lithography installation. 

60. (Currently Amended) The apparatus according to claim 59, wherein in the case of 

the electron microscope, an said actuator means comprises at least one of a 
deflector for deflecting an electron beam and a displacer that displaces the said 
sample object , 

61. (Currently Amended) The apparatus according to claim 59, wherein in the case of 

the light microscope, aH said actuator means comprises a deflector device for 
deflecting light or a displacer that displaces a said sample object . 

62. (Currently Amended) The apparatus according to claim ^6, whoroin th e apporatUG 

comprise s At least one of a light microscope or a transmission electron 

microscope, comprising w h e rein 

a camera system for displaying a sample object, 

a sample holder for holding a sample object 

actuator me ans for moving said camera system relative to said sample object, 

fee an image acquirer for acquiring pixels of said sample object and optionally of 

a predeter mined reference object so as to produce image simals. 

^ the image processor feeetioft s - as on e of the at loagt on e s e naors, and 

s vh e r e in tlie im a g e processor outputs tho first signal as a funotion - of th e t e mporal 

d isplac e m e a t- that ig detcrm ifie4 for processing said image signals, 

an image display device, 
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a digital electrical filter having a signal input aad a calibration input, wherein said 
image processon based on analysis of successive image signals, provides a first signal 
dependent on ambient influences that might interfere with proper imaging, 

wherein said image acquirer and said image processor cooperate to provide a 
second signal dependent on ambient influences, 

said electrical filter having a settable transfer characteristic that can be set bv 
applving said seco nd signal to said calibration input of the electrical filter to effect the 
apparatus into a cal ibrated state, wherein said ambient uifluenccs are compensated such 
that image degr adations acquired bv the image acquirer are greatly reduced or essentially 
compensated, and wherein said fii-st signal dependent on the ambient infl uences passes 
thTOugh said electrical filter and is combined with driving signals for said actuator means 
of the apparatus to compensate the ambient influences that have an adverse effect on 
imaging . 

63. (Currently Amended) A method for operating an imaging or raster-mode 

scanning apparatus for compensating ambient influences that may degrade the 
imaging, comprising the steps of: 

providing a first signal dependent on the ambient influences, 
supplying sai d first signal to a signal input of an electrical filter having a settable 
transfer characteristic which can be set bv applying a second signal to a 
calibration input of the electrical filter, and 

passing the first signal directly through m said electrical filter with a settob te 
fraasfe r oharactcrigtio which can be s et- by applying a Qooond signal to a 
calibration input of - th e e lectrical filter, 
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providing an output signal of the electrical filter, 

providing a driving signal for an internal actuator or an internal control element of 
the apparatus and combining same with fee said output signal of said electrical 
filter, which has an effect on the imaging or th e image d i splay of an image 
processor acquir e r of said imapinp or raster-mode scanning apparatus, effecting 
the appardtus into a calibrated state, by applying said second signal to the 
calibration input of the electrical filter for setting the transfer characteristic, such 
that fee anji image degradation acquired by tho imag e acquirer firom ambient 
influences is greatly reduced or essentially compensated for, 
.64. (Previously Presented) The method according to claim 63, wherein the calibration 
of the apparatus is carried out by manual setting of the electrical filter. 

65. (Currently Amended) The method according to claim 63, wherein a said internal 

control element in th e is a member of said image processor is driv e n and for 
effecting the compensation of the image degradatio n is cairiod out at least 
partially in tho imago proc &ssef> 

66. (Currently Amended) The method according to claim 63, wherein an said intemal 

actuator in tho aoonnor ig driv eH is a means for moving an electron beam relatively 
to a sample object so as to form a scanner and the compensation of the image 
degradation is carried out at least partially by driving fee said intemal actuator ef 
the soanH er. 

67. (Currently Amended) The method according to claim 63, wherein the apparatus is 

operated in a calibration mode and subsequently in an image mode, whereby 

09/423,155 9 
(H)98PIEL1149USP 

Listing of clahns for Notice of Non-Compliant Amendment dated 04/03/2004 

PAGE 10/19 ' RCVD AT 4/13/2004 10:09:05 AM [Eastern Daylight Time] ' SVR:USPT0€FXRF-1/2 ' DNiS:8729306 ' CSiD:50S3230865 ' DURATION (fnm-ss):05-16 



04/13/2004 Oa:32 FAI 5053230885 



M OBERT KESTENBAUM 



laoii 



ambient influences that degrade the imaging are detected by means of a sensor 
which is arranged outside the apparatus and drives a signal input of the electrical 
filter, whereby 

in the calibration mode, tl^e degeneration of the image is greatly reduced or 
essentially compensated for by an imaging of a predetermined reference object 
under ambient influences and a comparison of the image of the reference object 
with the aurestored imdistored image of the r e al Estructur e of tho reference object 
and by calibration of the transfer characteristic of the filter, and 
in the image mode, the degradation of the image is at least partially compensated 
for by maintaining the calibratio n, cvon in tho o\^pnt of a change in 4h6 ambi e nt 
influonoQS . 

68. (Currently Amended) The metliod according to claim 67, wherein the calibration 
mode comprises at least the following steps: 

dete rmination of determining the first signal which depends on the intorforing any 
ambient influence at the location of the sensor, by the sensor arranged outside the 
apparatus; 

apphcation -of applying the first signal to the signal input of the said electrical 
filter; 

ooquiGition of acquiring a selected section of the predetermined reference object 
by die miQg e acquir e r by scanning of the reference object under ambient 
influence so as to produce an actual image signal of the selected section : 
^^fla^ arison comparing the actual image signal of the aoquirod selected section of 
the reference obj ect imder ambient infl uences with a restored undistorted image 
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sigml tho roal Gtmoturo of the reference object-raiid so as to fonn an error signal 
which is^d et ermination of a d e f e ct Gignal oGmgnod to a difference between 
prestored undistorted imaige sienal and actual image signal which r e sults from tho 
comparison ; 

^ptkaU^^-of applying the second signal, derived from the-defSeet said error 
signal, to the Fegriafeifig calibration input of tbe said electrical filter for defming 
setting the transfer characteristic of the electrical filter; 

application of applying the output signal of the electrical filter to the signal input 
of a regulating amplifier; 

application of applying the output signal of tbe said regulating amplifier to an 
actuator or a control element to oontrol an int e rnal sconn ei^jof which is for 
scanning a sample object or said reference object bv deflecting a beam w 
scanning on obj oet or by for d e flecting moving a sample holder relative to said 
beam, said deflecting of said beam or said moving of said sample holder being 
influenced s o as to correct imaging acc e ptor that aocoptn th e obj e ct or r e f e ronnn 
obj e ct for th e-p^ urpos e of coTrecting - tho degrad e d imag e -^ality; 
itorativo calibration o :^ th e characteriatic of tho oloctrical filter, in a^ch a way that 
tho reduction of tho imaging quality i s gyoatly r e duced or QGOontially comp e nsated 
for, by mcona of the followi»g -6t e ps repeating the iterations of the steps of 
compa ring said actual image signal and said prestored undistorted image signal so 
astof 

ee mparison of tho correct e d imago of th e r e f e rence - obj e ct under nmbiont 
i nflu e nc e with tho roal structuro of tho rcforonoo objoct, 
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alt e ration of tbo modify $aid characteristic of ^ said electrical filter for 
minimizing said error signal in cuoh a wq\^ that th e correct e d imag e- approxiniat e r, 
to tho roal structur e of tho roforonc e obj e ct, 

storage of and stoiing data determined by iterative calibration for providing the 
transfer characteristic of the electrical filter for the said image mode. 

69. (Currently Amended) Tlie method according to claim ^ fi8, wherein in the image 

mode, an image signal of fee said object is acquired by scanning, with said 
transfer characteristic of fee said electrical filter e f - th e apparatus that has boon 
d e termined beine fixed in the said calibration mode b e ing fixedl>^ proGcrib e d, and 
the and wherein said output signal of the said electrical filter, which is a dig ital: 
filter ^ after passing through a regulating amplifier, is assign e d supplied to Ihe an 
jntemal actuator or the control element which is a means for moving a beam 
relatively to said sample object in the manner of a scanner^ with tlie result that the 
ambient influences that degrade the imaging of the sample object acquired by the 
scan are greatly reduced or essentially compensated for e v e n in tho ovonX of a 
ohongo in tli e amb i ent influ e nc e s . 

70. (Currently Amended) The method according to claim 63, wherein 

ambient influences which impair the imaging of th e imago acquir e r ar e dotoo^od 
by m e ans of tho flonpor, which - is arrang e d outaido th e gppara tes^SB «i driv e s the 
signal input of tho olootrical filter which i s a - digitaJ filter, with tho first s igna fe 
tho imago acquir e r foods its acquired imag e signal to on said image processor^in 
whieb -makes an image analysis of the an image of a sample object or a reference 
object acquired by the said imaging or raster -mode sc^^nnirtg a pparatus and 
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produces a setting signal image acQTiiror is corriod out and a signal d<y e i?trl fl nt nn 
tho analysis ia applio dr as tli e second signal depeadent on tifete such image analysis 
which is applied as the said second signal to fee said calibration input of fee said 
electrical filter^ 

fe»-e utput of th e e l e ctrical liltor is appli e d via a r e gutofeig amplifi e r to the 
actuator or th e control clement of th e apparatug, which hag an e ff e ct on tho imago, 
tho imago degradation ther e by b e ing greatly roducod or e ss e ntially componsat o d 

7 1 . (Currently Amended) The method according to claim 70, wherein 

an object to be imaged is scann e d by th e imago acq trifey^ 
the image analysis comprises a recursive determination of a temporal 
displacement of line centroids of successive image lines within the w hol e image 
of fee said reference object^ ocanncd by tho imag e acquir e r, whoroby and whereby 
fee said second signal is calculated from fee said temporal displacement. 

72. (Currently Amended) The method according to claim 70, wherein 

successiv e images of said reference obiect are taken, wherein t he image analysis 
comprises a recursive determination of a temporal displacement of image 
centroids of said successive image acquir e d by tho imag e aoquiHa f, and wherein 
saiifee second signal is calculated from fee said temporal displacement. 

73. (CXurently Amended) Tlie method according to claim 71 , wherein essentially a 

cross-correlation of the first signal with the second signal is carried out is and an 
output siffnalofthe electrical filter and, consequently, th e actuator or tho control 
e l e m e nt is f e d with a drive signa l which is dependent on the cross-conrelation 
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between the fJist signal and the second signal i$ supplied to said actuator or 
control element . 

74. (Currently Amended) The method according to claim 63, comprising the steps of 

feeding aa said image processor with an image signal of th e jfrom an image 

acquirer aoqiiirod from th e imag e; 

analyzing the image signal in the image processoi^ mA 

applying a signal dependent on the result ©4he of said analyzing step as fee said 
fir^t signal to a said signal input of the electrical filter; aad 
applying q cignal dep e nd e nt on - tb »- r e siilt of the analyzing Gtop as th e first s ignal 
to Q signal input of tho filter; and 

applying a signal dependent on the result of the analyzing step as the second 
signal to a said calibration signal input of the electrical filter; and 
applying the output of the electrical filter via a regulating amphfier to fee said 
internal actuator via an or said internal control element so as to reduce of tho 
apparatuo, which hoa on offbct on the imaginfij, tho imaging degradation th e reby 
being gr e atly^ reduc e d or e sscntiolly comp e nsated foF . 

75. (Currently Amended) The method according to claim 74, wherein successive 

image lines within any image acquired and line centroids thereof or image 
centroids of successi ve image are determined, and wherein fee said analyzing step 
offee- image acquirod by tho im -age-ae^[BtfeF comprises a recursive detemiieiHg 
detcmiination of a any displacement of said line centroids of said successive 
image lines within the whole acquired image or fee a recursive determination of 
fee any displacement of fee said image centroids of successive images. 
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76, (Currently Amended) The method according to claim 63, wherein th e imag e 

degradation is ossontioUy oomp e nsat e d for by m e ans of th e actua teff s -e r - th e 
control elements acting in two mutually orthogonal directions are provided for 
compensating any image degradation , 

77. Currently Amended) An apparatus for compensating for ambient influences in 

imaging or raster-mode scanning apparatuses that may degrade the imaging with 
ajT image acquisition and an image processing device producing an image of a 
sample object or a reference object comprising 

a calibratable digital electrical filter with a signal input and a calibration input; 
a regulating amplifier which is electrically connected downstream of the electrical 
filter, 

an internal control element controlled by the regulating amplifier; 
wherein a first signal dependent on the ambient influences is applied to the signal 
input of the electrical filter which generates a n output signal at the output of the 
electrical filter, and 

wherein a second signal is applied to the calibration input of the electrical filter to 
calibrate the electrical filter, and 

wherein the internal ly controllod control element has an effect on #ie s_aid image 
ft oquir e d produced by fee said image acqmsition and aa image processor 
processing device. 

whereby in the calibrated state of the electrical filter, the image degradation is 
greatly reduced or essentially compensated for. 
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78. (Previously Presented) The apparatus according to claim 77, further comprisiTig at 

least one sensor for detecting at least one physical quantity outside the apparatus, 
this sensor outputting the first signal which is dependent on the ambient 
influences at the location of the sensor 

79. (Currently Amended) The apparatus according to claim 49, wherein the apparatus 

is designed for operation in a calibration mode and for subsequent operation in an 
image mode, whereby, in the calibration mode, ambient influences which degrade 
the image arc detected by the comparison of the image of th e predctormino ^ said 
reference object imder ambient influences with m prestored undistorted image 
signal of th e r e al structure of the reference object in the image processor, 
wherein the comparison results in a difference representing an image d e f ect error 
signal being assigned to the second signal b e ing formed and output to th e 
calibration input of th e e l e ctrical filter for setting the transfer characteristic of said 
electrical filter , 

whereby by calibration of the electrical filter^, ambient influences which degrade 
the image are greatly reduced or essentially compensated for7-a^ 
whereby tlio imago dofooto - ar e comp e nsat e d for - b y- maintaining tho calibration in 
fe e imag e mod e , evon in the event of a ohango in th e ajtnbient influon ees. 

80. (Currently Amended) The apparatus according to claim 49, wherein the apparatus 

is set up for automatically cahbrating the electrical filte r during tho image mode . 

8 1 . (Currently Amended) The apparatus according to claim 49, wh e rein tho oppamtus 

comprising in the form of a light microscope or a transmission electron 
microscope also comprising means for analyzing temporal displacement in said 
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image signals, the first signal also being determined from tite said temporal 
displacement that is d e t e rmined in said image signals , 

82. (Currently Amended) The apparatus according to claim 56, comprising in the 

form of a light microscope or a transmission electron microscope also comprising 
jneaus for analyzing temporal displacement in said image signals, the first signal 
also being determined jfrom the temporal displacement that is determined in said 
image signals . 

83. (Currently Amended) The apparatus according to claim 46, for operation in a 

calibration mode and subsequently operable in an image mode, whereby, in the 
calibration mode, ambient influences which degrade the image are detected by the 
comparison of the image of the said nptinnal predet e rmin e d reference object 
under ambient influences with aa a nrestored un distorted image signal of th e red 
structure of the reference object in the image processor, 

wherein the comparison results in a difference representing an imago dofoct error 
sigjial being assigned to the second signal being formod and output of fe e 
calibration input of tho oloctrical filter for setting the transfer characteristic of said 
electrical filter. 

whof oby by calibration of th e electrical filtor so as to reduce ambient influences 
which might degrade imagine, th e imag e ar e groatly r e duced or ofiGontiolly 
oompcn s otod for, and 

wrhorcby the imago dofoctg ar e componoatod for by maintaining the oalibmtion in 
th e imag e mode, 

ovon in the event of a chango in th e ambi e nt influcpcoGj 
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M OBERT KESTENBAUM 
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Applicant respectfully believes the present submission fiilly responds to the 
Notice of Non-Compliant Amendment that was mailed on 3 April 2004. Applicant 
respectfully requests that the previously submitted Amendment filed by Applicant on 30 
January 2004 now be conveyed to the Examiner for review. 

Thank you in advance. 

Respectfully Submitted, 

M. Robert Kestenbaum 

I hereby certify this correspondence is being submitted to Commissioner for Patents, 
Alexandria, Va, 22313-1450 by facsimile transmission on April 13, 2004, Fax number 
(703> _8'7^- <^3.dG> , 

M. Robert Kestenbaum 
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